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(57)Abstract: 

PROBLEM TO BE SOLVED : To obtain the subject composition having a 
relatively low melt viscosity for excellent melt processability and 
improved physical characteristics while possessing excellent flame- 
retardance, by making the composition include a reinforcing component 
and a specific polymer component containing melamine pyrophosphate, 
etc. 

SOLUTION : This composition is made to include (A) a reinforcing 
component (e.g. glass fiber or the like) and (B) a polymer component 
composed of (i) about 65^45 wt.% of a poly(butylene terephthalate and 
(ii) about 35-55 wt.% of a mixed frame-retardant essentially consisting 
of about 5-25 wt.% of an aromatic phosphate oligomer of the formula 
[R1 is an arylene part; R 2 is a (substituted) aryl; (n) is 1-5] (e.g. 
resorc inol bisdiphenyl phosphate or the like) and about 95-75 wt.%of 
melamine pyrophosphate in the ratio of about 5-45 wt.% of the 
component A and about 95-55 wt.%of the component B based on the 
total of the components A and B. 
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* NOTICES * 

JPO and NCIPI are not responsible fo^^ 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3 Jn the drawings, any words are not translated. 



CLAIMS 



[Claim (s)] 

[Claim 1] a flameproofing polyester constituent — it is — (a) reinforcement component — [(a)+ (b) — ] — 
receiving — about 5 %of the weight -about 45 %of the weight — (b) — a polymer component — [(a)+ (b) — ] 
— receiving — about 95 %of the weight - about 55 %of the weight — containing — said polymer component 
(b) — (i) Pori (butylene terephthalate) — about 65 %of the weight - about 45 %of the weight and (ii) — about 5 
%of the weight - about 25% of the weight of a general formula (I) 
[Formula 1 ] 



O -R 2 



(I) - 

[ — the inside of a formula, and R 1 — an arylene part — it is — every — R2 is aryl or permutation aryl 
independently, and n is the integer of 1-5.] The flameproofing polyester constituent characterized by containing 
about 35 % of the weight - about 55 % of the weight for the mixed flame retarder which consists of 
***^**hc****Hc***Hc^*********^*^ and about 95 % of the weight -about 75% of the weight of melamine 
pyrophosphate intrinsically to said polymer component. 

[Claim 2] said Rl m-phenylene — it is — said every — R2 Flameproofing polyester constituent according to 
claim 1 characterized by being phenyl and n being 1. 

[Claim 3] the approach for carrying out flameproofing of the Pori (butylene terephthalate) polymer cons tituent - 
-it is — said polymer constituent — (a) reinforcement component — [(a)+ (b) — ] — receiving — about 5 % of 
the weight - about 45 %of the weight — (b) — a polymer component — [(a)+ (b) — ] — receiving — about 95 
%of the weight - about 55 %of the weight — containing — becoming — said polymer component — about 65 % 
of the weight - about 45% of the weight of Pori (butylene terephthalate) — containing — **** — and said 
approach — about 5 %of the weight - about 25%of the weight of a general formula (I) 
[Formula 2] 
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[ — the inside of a formula, and Rl — an arylene part — it is — every — R2 is aryl or permutation aryl 
independently, and n is the integer of 1-5.] Mixed flame retarder which consists of 

******************************** and about 95 % of the weight - about 75% of the weight of melamine 
pyrophosphate intrinsically Approach characterized by including the process which mixes with about 35 % of the 
weight - about 55 % of the weight in said Pori (butylene terephthalate). 

[Claim 4] said R1 m-phenylene — it is — said every — R2 Approach according to claim 3 characterized by 
being phenyl and n being 1. 




http://www4.ipdl.ncipi.go.jp/cgi-bin/lran 2005/03/18 



[Translation done.] 



2/2 ^-v 



http://Www4.ipdl.ncipi.go jp/cgiH)in/^ranjyeb^gUjje?u=^ttp%3A?i2F?fiFwww4.ipdl.ncipi.go.jp%2FT... 2005/03/18 



1/6 ^- v 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the activity of the melamine pyrophosphate combined with the 
aromatic phosphate oligomer in manufacture of a consolidation flame-retarder polyester constituent at the 
detail further about the improved flameproofing (flame retarded) Pori (butylene terephthalate) constituent 
[0002] 

[Description of the Prior Art] Although thermoplastics is useful in many applications, one fault is that there is 
an inclination which will burn if some in them are put to flame, or carries out a drip (drip). ******-proof of a 
polymer constituent is UL-94 of various trials (Underwriter's Laboratories), for example, Underwriters 
Laboratories. It can measure by trial. Although the resistance over combustion and dripping can improve by 
adding the matter which acts as a flame retarder in many cases, these matter may cause other problems as the 
result. For example, if a halogen content flame retarder is put to an elevated temperature, it may emit *+**, and 
a specific flame retarder (flame retardant of choice) can have an adverse effect on the processing and/or the 
physical characteristic of the blended polymer constituent which are performed by following. In Pori (butylene 
terephthalate) (namely, PBT), a new non-halogen content flame-retarder system is needed. 
[0003] Europe patent application 491,986th a number — and — said — the 685,518th Aromatic series 
phosphate oligomer like resorcinol screw-diphenyl phosphate (R DP) has been used by various concentration as 
a flame retarder in polymer constituents, such as PBT, respectively as indicated by the number. 
[0004] U.S. Pat. No. 4,278,591 — and — said — the 5,618,865th Although melamine pyrophosphate (MPP) also 
carries out flameproofing of the polymers, such as PBT, the useful thing is known as indicated by the number. 
However, in a consolidation polyester constituent, the fire-resistant property improved by using MPP combining 
aromatic phosphate oligomer is brought about, and these properties are not clear from available announcement 
reference. 
[0005] 

[Problem(s) to be Solved by the Invention] Like a Prior art, when sufficient MPP to carry out flameproofing of 
the polyester constituent in the polyester constituent which contains only MPP as a flame retarder is added, 
there is an inclination for the polyester constituent which has high melt viscosity and low **** elongation to'be 
obtained. On the other hand, when sufficient aromatic series phosphate oligomer to carry out flameproofing of 
the polyester constituent in the polyester constituent which contains only aromatic phosphate oligomer as a 
flame retarder is added, there is an inclination for the polyester constituent which produces superfluous 
dripping to be obtained. 

[0006] Then, the comparatively low melt viscosity for good melting workability and the polyester constituent 
which has a good physical characteristic are offered, having the improved fire retardancy. Moreover, the 
manufacture approach of this polyester constituent is offered. 
[0007] 

[Means for Solving the Problem] This invention is made in order to solve the above-mentioned technical 
problem, melamine pyrophosphate is used for it combining liquefied aromatic series phosphate oligomer (for 
example, resorcinol screw-diphenyl phosphate), and it is in discovery that the improved fire retardancy can be 
given, without spoiling the mechanical property of this constituent to the thermoplastic polymer constituent 
containing PBT, especially a consolidation PBT constituent in the case of an activity. 

[0008] this invention — a flameproofing polyester constituent — it is — (a) reinforcement component — [(a)+ 
(b) — ] — receiving — about 5 %of the weight - about 45 %of the weight — (b) — a polymer component — 
[(a)+ (b) — ] — receiving — about 95 %of the weight - about 55 %of the weight — containing — **** — this 
polymer component (b) — (i) Pori (butylene terephthalate) — about 65 %of the weight - about 45 %of the 
weight and (ii) — about 5 %of the weight - about 25% of the weight of a general formula (I) 
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[0009] 
[Formula 3] 
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[0010] [ — the inside of a formula, and Rl — an arylene part — it is — every — R2 is aryl or permutation aryl 
independently, and n is the integer of 1-5.] It is the above-mentioned flameproofing constituent characterized 
by containing about 35 %of the weight - about 55 %of the weight for the mixed flame retarder which consists 
of ******************************** and about 95 % of the weight - about 75% of the weight of melamine 
pyrophosphate intrinsically to this polymer component. 

[001 1 ] According to another embodiment, this invention is an approach for carrying out flameproofing of the 
Pori (butylene terephthalate) polymer constituent, this polymer constituent — (a) reinforcement component — 
[(a)+ (b) — ] — receiving — about 5 %of the weight -about 45 %of the weight — (b) — a polymer component 

— [(a)+ (b) — ] — receiving — about 95 %of the weight - about 55 %of the weight — containing — becoming 

— this polymer component — about 65 %of the weight -about 45%of the weight of Pori (butylene 
terephthalate) — containing — **** — and this approach — about 5 % of the weight - about 25% of the weight 
of a general formula (I) 

[0012] 
[Formula 4] 
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[001 3] [ — the inside of a formula, and R 1 — an arylene part — it is — every — R2 is aryl or permutation aryl 
independently, and n is the integer of 1-5.] Mixed flame retarder which consists of 

******************************** and a bout 95 %of the weight - about 75% of the weight of melamine 
pyrophosphate intrinsically It is the above-mentioned approach characterized by including the process which 
mixes with about 35 %of the weight - about 55 %of the weight in this Pori (butylene terephthalate). 
[0014] In the desirable embodiment of this invention, the above-mentioned reinforcement component 
(reinforcing component) is chosen from a glass fiber and carbon black, it is a glass fiber especially preferably, 
and the above-mentioned aromatic phosphate oligomer is resorcinol screw-diphenyl phosphate, and above- 
mentioned Pori (butylene terephthalate) is a homopolymer. 
[0015] 

[Embodiment of the Invention] Hereafter, this invention is explained more to a detail. 

[0016] Pori (butylene terephthalate) used in this description, and PBT — the vocabulary — repeat unit (II)- 

[0017] 

[Formula 5] 

o o 
II 

C — 0(CH2) 4 0 

{ID ' 

[0018] The polymer which **** is meant, and although this can contain other polyester repeat units to a 
maximum of ten-mol % it repeats (II) preferably and contains it as a unit. That is, they are the known 
homopolymer of this repeat unit (II), or the copolymer of this repeat unit (II) and the monomer of common use. 
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[0019] The aromatic phosphate oligojML (I) used in this description contains an^vlene part, the radical of the 
bivalence which an arylene part (R1)^P thing [ as opposed to the carbon ator^B^n aromatic series ring in tt 
free valence 3, and may be permuted by other radicals — meaning — p-phenyler!e and m-phenylene — and 
[0020] 
[Formula 6] 



[0021] *********«*. desirable R1 m-phenylene — and (III) — it is — m-phenylene is still more desirable. In 
(I), it is desirable that it is n= 1, and many of phosphate (I) is actually understood that n is the mixture of 1-5 in 
this case. The case where it is n= 1 means preferably that it is [ of (I) ] n= 1 in 60 %of the weight or more 
about 50%of the weight or more. In useful grade of RDP, 5 or less %of the weight of triphenyl phosphate may 
be contained. In order to obtain the best result, a mixed flame retarder contains about 10 %of the weight - 
about 20% of the weight of (I). 

[0022] Aryl means the radical of the monovalence whose free valence is a thing to the carbon atom of an 
aromatic series ring. This aryl group may contain condensation or one or more aromatic series rings which may 
be connected by covalent bond like [ in the case of a biphenyl ]. All R2 It is desirable that it is phenyl. 
Permutation aryl means the aryl group which may be permuted by one or more substituents (for example, alkyl). 
every — R 2 It is desirable that it is also aryl (unsubstituted). In the desirable embodiment of this invention, 
aromatic phosphate oligomer is resorcinol screw-diphenyl phosphate. 

[0023] the case where it is used in this description — a melamine — pyrophosphate (namely, MPP) — the 
vocabulary — nominal formula (C3 H6 N6) two H4P207 The compound defined is meant. The grade of 
marketing of MPP has Lynn pair nitrogen of a different ratio, or may contain a substantial impurity from a 
viewpoint that other Lynn content anions exist. Too, it has the formula of corresponding MPP or it is still meant 
that all the matter marketed as an MPP is contained within the limits of this invention. It turned out that it may 
have the validity that some available grade of MPP differs as a flame retarder in the constituent of this 
invention from different supply origin. In the minimal effective dose of MPP of the specific grade for bringing 
about the result satisfied by this invention, it is easily measurable by the following technique similar to 
technique given in an example. The point that it may have the validity that MPPs from different supply origin 
differ in proportion of the component contained the density range of the mixed flame retarder and in it is taken 
into consideration. In order to obtain the best result, MPP chosen as an activity should consider as the gestalt 
comparatively pulverized for the dispersible nature in the inside of PBT. 

[0024] As for the mixed flame-retarder mixture, it is desirable that they are about 40 of a component (b) - 50 % 
of the weight of abbreviation. 

[0025] a reinforcement component — typical — a glass fiber, a glass flake, a bulb, carbon fiber, carbon black, 
clay, a mica, talc, and Ti02 etc. — from — it is chosen out of the becoming group. That the best result is 
attained about the physical characteristic of the request for a moldability and an activity is the case where a 
reinforcement component is the glass fiber of 10 -30% of the weight of concentration to the weight of [+ (b)] 
[ (a) ] 

[0026] The physical characteristic of a polymer constituent is determined by the concentration of a 
reinforcement component, and this concentration can be preferably made into the range of about 1 0 - 30 % of 
the weight of abbreviation about 5 - 45 % of the weight of abbreviation to the weight of [+ (b)]. [ (a) ] A little 
(for example, less than 5% of the weight of a constituent total amount) of other matter, for example, an 
antioxidant, a reinforcement (tougheners), lubricant, etc. can usually exist in this constituent. As a reinforcing 
agent (reinforcing agent), some items (items) like carbon black may sometimes be used for other functions (for 
example, the object of coloring). Typically, a reinforcing agent or a reinforcement component exists in this 
constituent in at least 5% of the weight of a constituent total amount. 

[0027] The flameproofing constituent with which the publication on these descriptions has been improved is 
manufactured simple by carrying out melting mixing of the PBT component with other components with the 
plasticity resin mixing equipment (for example, one shaft, a twin screw extruder, or a kneading machine) of 
common use. In order to acquire a physical characteristic without variation, it is common knowledge in a 
polymer blending technique that uniform distribution of the above-mentioned component in the inside of a 
polymer component is important. It is selectively considered by the validity of a flame retarder for the 
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homogeneity of distribution of this fl^j^retarder in the inside of the last constituent to do effect. Therefore, 
the mixed equipment to be used ma>^^ct the fire-resistant grade (rating) of |^komponents fabricated from 
this constituent. Therefore, a twin screw extruder brings about such a result goOT^ it is more desirable than a 1 
shaft screw extruder, and ] by the improved mixed ability that it is a bigger twin screw extruder. 
[0028] However, "processing (working)" and heating of the polymer within mixed equipment and other 
components must not be the severe thing which causes one or more superfluous heating and decomposition of 
the ingredient to mix. In order to obtain the best result, about 305 degrees C or less of melting temperature of 
the constituent extruded from mixed equipment should be preferably made less than about 295 degrees C. The 
reason is that the decomposition which a component (especially MPP) does not have may arise at an elevated 
temperature. 

[0029] Selection of the amount of the various components in this new constituent is performed so that it may 
also have the fire retardancy which has a fairly good physical characteristic (for example, tensile strength and 
**** elongation) in components (parts) or a configuration with this useful constituent processible, and was 
further excellent in it easily. The constituent which contains only MPP as a flame retarder adds sufficient MPP, 
and is this constituent UL^94 in for example, 0.79mm (1/32 inch) thickness It sets to a trial and is V-O. When it 
is made altitude at burning resistance so that a grade can be attained, there is an inclination to have very high 
melt viscosity and low **** elongation. Specific components like the components which have a thin cross 
section, for example are no longer fabricated in high melt viscosity. It is V-0 at the comparatively thin thickness 
of the range of 0.79mm. It is very difficult to attain to have a grade in many cases. Therefore, a flameproofing 
constituent sets in thickness of 0.79mm, and it is UL-94. V-0 in a trial It is serious to have a grade. 
[0030] Although the real mass which attains usually good burning resistance is .needed when aromatic series 
phosphate oligomer like (I) is used as an independent flame retarder in a polyester constituent, when it is mixed 
with these amounts by this constituent, it is usually UL-94 because of superfluous dripping. It sets to a trial and 
is V-0. It will not be evaluated by the grade. Generally the constituent containing (I) of a large quantity has low 
maximum service temperature and low tensile strength further again in many cases. 
[0031] However, the thermoplastic constituent which has balance good for the commercial object of melt 
viscosity, burning resistance, and a final physical characteristic arises with MPP in the inside of the restoration 
PBT constituent by this invention, and the selected combination with (I). These constituents are useful as 
molding resin for an electrical part or autoparts. The comparison examples A, B , and C prove the effect of the 
too high concentration of MPP, and, on the other hand, the comparison example D proves the effect of the too 
high concentration of (I). The example and the comparison example have also proved the effect of the total 
level of the flame retarder which exists in this constituent. 

[0032] In the example, melt viscosity was measured in 250 degrees C and the 1000/second of shear rates using 
Kayness Model 8052 viscometer (Kayness Corp., Morgantown, and PA). Tensile strength and elongation are A 
STM. By the approach of D638, it measured using 0.32cm (1/8 inch) sample thickness. UL-94 It sets in the 
thickness shown and a trial is standard UL-94 of Underwriters Laboratories. It carried out according to the 
vertical firing trial. . 

[0033] The sample for a trial was prepared by injection molding a pellet (what was cut from the strand-like 
extrusion object; each example being shown the conditions of mixing and extrusion) on suitable components 
using the barrel temperature profile of 260 degrees C (all fields), and the molding temperature of 100 degrees C 
with a 6 uncia (0.17kg) Van Dorn (Cleveland and OH) injection molding machine. 

[0034] In the example, RDP is FYROLFLEX which came to hand from AKZO Nobel Chemicals, Inc., Dobbs Ferry, 
and NY (trademark), and had the nominal formula (IV). 
[0035] 
[Formula 7] 




[0036] the bisphenol A screw-diphenyl phosphate (BDP) which is another example of the aromatic phosphate 
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again — AKZO Nobel Chemicals, Inc., Dobbs Ferry, and NY 




(V) 

[0038] The supply origin of MPP was as follows. 

[0039] The comparison examples A and B and example 1-4 MEL-BAN 1100 (trademark), Matrixchem, Inc., 
B ondville, and VT. 

[0040] The comparison examples C and D, an example 5 and 7 Aerogard(trademark) MPP, CYTEC Industries, 
Inc., West Patterson, and NJ. 

[0041] Example 6: Albi(trademark) MPP, Stanchem, Inc., East Berlin, and CT. 
[0042] 

[Example] In examples 1-5, the example of all comparison example A-D, and the comparison example, the last 
constituent contained 20% of the weight of the chopped glass fiber (the product made from PPG Industries, 
Pittsburgh, PA). 

[0043] It mixed with the 1 shaft screw mold Sterling extruder with a diameter of 5.1cm (2 inches), and the 
constituent of examples ]-4 and the comparison examples A and B supplied all the components together from 
the back of this extruder. The screw was operated at the barrel temperature of 260 degrees C (all fields) in 
60rpm. Melting temperature of the constituent extruded from an extruder was made into the range of 284 
degrees C -290 degrees C. 

[0044] The constituent of an example 5 and the comparison examples C and D is 40mm Werner & Pfleiderer 

which has the configuration of a 2 shaft simultaneous revolution mold (co-rotating) screw. It mixed. This screw 

was operated by 300rpm and the temperature profile of a barrel could be 260 degrees C (all fields). Melting 

temperature of the constituent extruded from an extruder was made into the range of 281 degrees C -312 

degrees C. The ingredient was supplied to this extruder as follows. That is, PBT is back and the chopped glass 

fiber and MPP injected after a melting field and RDP by the direct anterior part of a die. 

[0045] The property of the manufactured constituent is shown in tables 1 and 2. %of MPP and %of RDP show 

the amount to the weight of the manufactured whole constituent. UL-94 It is shown as the total burning time 

(second) of five rods, and a result is UL-94 behind that. A grade is shown. 

'0046] 

A table 1] 





A 


B 


1 


2 


3 


4 


MPP<9% 


37 


42 


40 


37 


34 


29 


RDP(0% 






2 


5 


5 


5 


2 5 0t 
(Pa. s) 


534 


662 


462 


402 


341 


310 


(MPa) 


76.5 


71.7 


76.5 


78.6 


86.9 


93.1 


ttV (%) 


1.22 


0.94 


1.29 


1.81 


2.27 


2.67 


UL-94 
1/16 


148. - 


ICk v-0 


3, v-0 


3s v-0 


15> v-0 


170. - 


UL-94 
1/S2 4 




49> v-2 


39, v-2 


15, v-0 


60. - 





[0047] 
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c 


i — w~ 


B 


MP P<0% 


38.0 


31.3 


28 0 


R D P<D% 




6.7 


1 ft ft 


2 5 Ot (Pa.s) 


384 


217 

& j. / 


1 fil 
1 Dl 




107 


93.1 


73.3 


#tf (%) 


1.82 


1 2.61 


3.05 


UL-94 1/16 


15. V-0 


14. V-0 


11, v-o 


UL-94 1/32 -f 


44. V-l 


24. V-0 


78> V-2 a 



[0048] B DP was used for an example 6 and seven examples 6 instead of RDP, and they performed it like the 
example 5 except having carried out like presentation of the amount of MPP and BDP. Melting temperature was 
300 degrees C. A detail is shown in a table 3. %of BDP shows the amount to the weight of the manufactured 
whole constituent. 

[0049] The example 7 was performed like the example 5 except having made melting temperature into 306 
degrees C, using 30 mm Werner and Pfleiderer twin screw extruder. 0.8 more (constituent total amount)%of the 
weight of carbon black was also made to exist in this constituent. A detail is shown in a table 3. 
[0050] 
[A table 3] 





6 


7 


MPP<D% j 


33.0 


33.0 


RDP<7>% 




7.0 


BDP <D% 


7.0 




2 5 0 V (Pa.s) 


259 




3131?** (MPa) 


88.2 


78.6 


#V (%) 


2.5 


2.1 


UL94 1/16 A >-7" 


12, V-0 


2. V-0 


UL94 1/32 4 


32. V-0 


5, V-0 



[0051 ] 

[Effect of the Invention] The Pori (butylene terephthalate) constituent which has the degree of good ****** 
and the good final physical characteristic (for example, tensile strength and **** elongation) for further easy- 
workability is obtained having the fire retardancy which has been improved and was excellent with this invention 
by using the mixed flame retarder in the specific rate of MPP and the aromatic phosphate oligomer of a formula 
(I) so that **** may show. 



[Translation done.] 
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[ mm i ] tm<t* uxxf >mm>nx-3b x . 

(a) [ (a) + (b) ] (CifLT^5fifi 

(b) [ (a) + (b) ] tc*tUTift9 
511%~|f|5 5fl 0 /oi^ML'. ituie^ 

( b ) i)K 
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S%0-flS^ (I ) 
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S-R 2 ^7x^;l/t*0, #»on# 1 t*SCi4M 
<t"T4»5K^l tcBB»<D«i«ffc# y i*?-;i/»5»». 
[f»*il3 ] *'y (^ruyrlsy h) s^yv 30 

- £ JBHKS^ t-r £ ft: #> £>^?£ r * o r % fris y -7 

(a) «SfefiS»«r [ (a) + (b) ] te*tL,Ttt5M 
°/o-fi4 511°/ocb, 

(b) ^'Jv-^M [ (a) + (b) ] te'StLTftg 

v-j&##^6 5fig%^^4 5SS%CD^y 

ft51i°/o^2 5ii°/o®-K ( I ) 
[ft 2] 40 



9 5: 



1 1 - 1 5 2 4 0 2. 



[IMS! 4] SufBR 1 ^m-7^^U>r*0, SulB 
§R 2 #7*^^*0, »On* 1 T'*4C£?:if$a 

its awas 3 eci m<D^m a 

[0 0 0 1 ] 

(flame retarded) dOJ ( ^ U >-r 3? r ) ffl 
S6*C»JBCCW % 3Stfttt«WJ#yxx^;l/ 
ffifiS^KS^tet-j- £3?#J&** "7 * - r • * y =fv- 

[0 0 0 2] 

Bl «*.«T>y--<5>f • 7^7F y -X (Unde 

writer's Laboratories) COUL-94 KI&C <fc 9 jM5£T # 

& a iifcio' f y 9 f> ^'cc^-r iittasKffli o 

gij (flame retardant of choice ) tt, lE^L/fc^y^ 

u-h) (Tttto^. pbt) l^WfADy> 

[0 0 0 3 ] ^H#l^mHim49l, 986 -^tect ^151^685, 

518 #tciB48 3 *vr Mc, PBT&iTCDtfy v- 
^^^.;U*X^^-h (RDP) ©J:5tt7?«Bl*^7 

[0 00 4 ] *a^l^4,27s,59i ^fccfc^lellls.eis, 
865 #(ciB483nro^<t ^CC, y^^fDt^^ 
-h (MPP) fc, PBTtt<?:C0^<y-7--S:It«5ftrS 

y =f v - 1 &&i±x &m~r zzttcjzKi&mz titmrn 

Wfcfc^Sn, Ctl6CD#tt«, A^Pl#g&^3t 
[0 00 5 ] 

M«SSriJ i L T M P P (D * €: d * 1"^^ 'Jx^fiUBlSft 

ccfcir^r, ^y^^^^*i^?:itt^b-rs<Dtc+^^ 
mp p*»unr"si, so^BittSteiytsc^isgfto' 



(3) 



4* x» f -e-©si* y x 

D&#y x^f-ji/ffl^jiif^en?)^^**. 
[0006] fct, afcs^n/citMtt^wuoo, & 
» & iSHi jnxtt©3ft &<DUcMmm >®m&m. . & <t era 

4. 

[0 00 7 ] 

[wsfcjwifc-rsfcfto^s:] ±ia^gg^ft? 

x- - h • * y (Mil 

it. U7"Jl.yy-;l/t'7-y7i-Jl/*X7i-h) £: 

[0 00 8] Si^biK UxX7-J«»t* 

or. (a) [ (a) + (b) ] «:*n,-tft 

51i%-fi4 5tl%i, (b)#'Jv-^M 

[ (a) + (b ) ] tC*tOTft9 511%-fi5 511 

%t. ^Mfytfct}, ft^yv-^ (b) tn, 

( i ) *'y (7*fU>rU7^l/-l~) £ft6 511% 
-«4 511%, fcjrtf ( i i ) ^511%~fi2 5fi 
( I ) 

[0 00 9] 
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[0 0 10] R 1 l*T y - U >gp#-C£> «3 . g 

R 2 «aStorry-;u*/cttH^Ty-ji/-c*><3. n 

ttl ~5<0l8Brt?*a. ] CD7f#^X-7x-h • sf-y 40 
"=fv-£. ft 9 5«^%~ft7 511%®^ 5 5>b'a 

-fiS»«C*fOTifi3 511%^5 511%^S1-?, 

[ o o 1 1 ] & *> i -o<omm^mcj:rnt. *mm*. 

rt<U O^U>-f 1/7 £ U- r ) #y -7-ffljj£B!£f8*K 

(a) [ (a) + (b) ] {C>ffL.-rft5fiS 
%~ft4 5 fiS% t . ( b ) y [ < a ) + 

(b) ] tC*fLt:ft9 5fifi:%~ft5 5fift%<t, £^ 50 



1 1 - 1 5 240 



Wl>-C&9. I*^y -7-^*sft6 5ffifi%-ft4 51 
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[0013] [^tf. R l «ry-u>gp^r*o. s 
R' ttife£[iy"cry-JU*fc«SB»Ty-;ur*o. n 
«i-5©s»r*s. ] ©3HN£**7*-r • *y 

=C-7-i. ft 9 5fiS%~ft7 5fifi%<Oy 7 5>fP 
*X7i-k *>£#SSfl t j«:i£Sia^iSjB&3 , J ft 3 5 m 

1%-|5)5 511%^, K^y (7-?U>fU7$^ 

[0014] *&BJi<D!tf$ L.t»*tS»«tC*st»r. ±IB 
ffiSfifiE^ 1 (reinforcing component) ($#-5 ^Ulftfc <fc 

x»$rc* o , ±sb??*»s#* v x- h • * y =r-7- a 
^■ur±ie*;y (^u^-y-u^u- r ) «*^>j 

[0015] 

loo l 63 #W*ffl«4>-c/Bi»e>*i-5#y (7>u>7- 
u?*u- r ) fc^o'PBT^cSfflfiti. » oil una 

(II): 
[0017] 
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O o 

II 

C— 0(CHj) 4 0 
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[0018] cnu, (to 

# r; x x f Jbtt 0 £ L ¥fe 1 0 2 nj 
UtMtJ. T^to-fe, te^Oilb^fi (I I ) <DBS 

[0019] *W*B»*c*jl»-CfflC»6n4^=ftSSi*^7 
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x - h . * i; ( i ) «r y - u >§B#£$w-r 
7';-u>£P^ ( r 1 ) <t«, ^<D@s&jgmi# 

L- 1" m — "7 x. L' 1' , fc J: £> J 

: o o 2 o ] 

EYt6 3 

CH 3 

(III) ■ 

[0 02 1 ] x.z. 
u (III) m--7 x-u>ds36tc 

&?$tA>. ( I ) ttfcl^T n = 1 ~C$>2>C LifilRiZ L 
<. C©*§^. **:7*-h ( I ) ©£•< iimy&iaxn 

stiz. ( i) <Dm5omm%&.±. s?su<»6os 

l%f,±KfeUtn= lt$>4Ci?:g«t?,„ RDP 
CD^ffl^i^U- KTB. 5S*%JiTF©h 'J? x^-;U^ 

msmmwrn i on%^2 on%® ( i > 

[0 0 2 2 ] T 'J - JU<tB, a£&JR^#5HH&SBIt© 
I^J!^KttLr©fc©^*S— ffl©«£;gi!*TS. St 
T';-;uSB. tf7*iiK0«^©«t:^(c. ftW^tc 
«fc 0 8S£ * /ctt£*£ 3 ti» h 1 fflJ£Lh©?r#i£«l*^r 
OTfcJ:!,*. :£T©R 2 **:?i~JU-r*-5C 0 

* b^mmmmvit. %&m*x? * - r • * y rf-?- 

B U vOl/-> y - fcf X - 7 x -JU* X7x-1- 

(-Tftfr^. MPP) St£>ffif§B. £rfft 
©5£ <C 3 H 6 N. ) , H. P> O, tc«fc*>j£«3jh* 

§f5MPP©S**tS. Sfc«MPP£LTmjR3 
fiatlj. Rite £ 6 A#"5Jfil& MP P©t,:> < 

- K©MPP<75g'NPi$)S«« ^Sg^CCfetgC^ffitCffi 



(4) ^P* 1 1 1 ~ 1 5 2 4 0 2 

6 

[0 0 24] «£0fc»«8iJiH^»tt. fcft ( b ) ©ift 

[0025] m&mtHz. fts^tcij. jj^xmm, a 

10 tt±. W*7, £;U£>. TiOi S£*>6£c£g¥*> 

# [ (a) + ( b) ] omWUZtt It 1 0-301i% 

[0 02 6 ] ■J-7-M)iS^CDf!IIie < ]!|#tt«M?S^CD 
«ffi«cj:»)«3ESti. C©?SS«. [ (a) + (b) ] 
©MS(c>rtLT^5~^4 5JIS%. }f i U < 1 0 
-Hft3 0fiS%(D®ffl<!:bf#-S o IS-fflRS^tCB, 

20 K. mtrtfc^tl»±»l. ^{t^J (touqheners) v flHffl« 
t>??ffiDrtg-C*-5„ i*^?t'J (reinforcing aqent ) 

-r. *fc«ffeofilffi (f?!i^.tf^fe©gfi<)) ©fctotc. * 

-#>^^ v i'CDi ^&gSoft><Dp a a@ (items ) *B$^ 

[0 02 7] *B«*i»^l2K©Bft#5nfc«^-fb*i^ 

«|Xi"J 1 -}|(iiiJfcaSiffi) CCTP BTfiJoMffi 
30 ©BS»A»lHtB^-rsct«:j:01Bfffi«:Rjfi34a*. 
5 y 4=© )tc (, ^S^iff 14 4f#-5 tote «, ^ 'J -7 - f&ft 

BEfflRja»*» n^g|3 a a D©if j8M4©*» ( rating) 

a*B. ^©?ft«?nfci i M^ti(c c fc d-m* * u 

[0 02 8] b*>U ig-&^gF*9-C©^y-7-*j<fcc>*ffe 
©fS^© r^affi (working ) J JzUM&te . 
M*4© 1 oj^J;©jaS']»n«i*JJ:C» ; ^?r?l#Scrcf; -5 

Sf B ^B*^}¥LHbSn4ffi^©^S)ifS)K 
B. 0 »$L<ttfi2 9 5'C*)iiT-< 

^•e*?,,, -e©s*B. ssiarB. ^ (#ic, mp 
P) ©a$L/< ^t,^fi?*5*D^Djtg14*s*4*^r-* 

50 [0 02 9 ] *Sf*SagS ! fel't'©« ^ ©BX»©fi©iMW 



(5) 



«. mm.^^mumsL (parts > ttcmmicnm * 

a. ?ia556a*»<fcO f ?l3Rf*W f ) *WU 3 6tc«*afcit 
ttH4«>lrr*J:5tCfffon*. M«Effl£UrMPP©* 
*#WT5fflfiS». H^&MPP*t8Ul/Ttt>Hfi£lll 
%mz-&0. 7 9mm ( 1 /3 2 ^>5 L ) JlT-(DUL-94 

KM tctei,^ rv-o comm. £ msrc * & <fc 5 tciUKtcftfj^ 
14tc L/cHte. #M!ttcm>j6attfi*J«fcCfffiC»?liBfflitf 

0. 7 9mm©SBB<Otb&W»t>J**t , V-0 <D^«ft 
or. H^kffi^AS 0 . 7 9mm<7?)¥^-CCfcliruL-9 

[0 0 3 0 ] ( I > ©«fc 5 &2f#Bi**7 h • * y 
fc^rv-o ©^Mtci?ii3ft&ur-&.5 0o 3<=>K:$ 

tc, a*© ( i ) z^m-?z>m.f&mx, -mcig,i,>mm 

[0 0 3 1] L*»U *»M«c«tS*«P BTffifiB»* 
t©MPPi ( 1 ) ioa^Jti/ciffl^tcJcO. 

/- 5 
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1 1 - 1 5 2 4 0 2 



Jtlj^^A, BfccfctfCTHSEU - 
nT%Z> ( I ) (D«a©SI?»ttJ:hB9IJfi«D-CjtE 

T 3 IIJKffJcDt& U ^ ;u<7)gj WtrC o i > r USE L/ r c >ho 
[0 0 3 2] HffiWfcte^T. Kayness Mo 

del 8052ttSlt (Kayness Corp., Morgan town, PA ) & 

ffli^r 2 5 crc*5<fctf3?»niK 1 o o o/#*criMeo 

fc. 5l»Wb<fctff#C«3:* ASTM D 6 3 8 O^ffi 
tCcfcO. 0. 3 2 cm (1/8 >f>^) co^>^*JU^?r 

flac^Ta^ufco ul-94 k»«. «iS$nTi^^tc 
-94 mm.mm&mc'& tc a 

[0 0 3 3 ] ^U-^h (X b7>b't£ft&M&h%)W\L 

m3*VCl>&> * % 6^>^(0. 17kg) van Dorn 
(Cleveland, OH ) Mfti^tSUCT, 2 6 0 °C 

[ 0 0 3 4 ] jOfeWtCte^-r. RDPIJ, AKZO Nobel C 
hemicals, Inc., Dobbs Ferry, NYJ: 0 U/cFYROLFL 
EX <g»]S«) T?*0, (IV) ^WltU 

[0035] 
[<t7] 




(IV) 



[0 0 3 6 ] *^CDfGfflCC^^n^>7?#K^^^^- ^"C^, &ffr<D5£ (V) *WLri»fc. 

r • ^ y =f-7-(D*> 5 1 OOfiftJ-C&S tf* - 7 ^ y — Jl/ [0 0 3 7] 

At'X-y7x^WX7x-h (BDP) £>£/c, AK 40 [itS] 
ZO Nobel Chemicals, Inc., Dobbs Ferry, NY #><dA^2< 



O 




(V) 



(6) 



[0 0 3 8] MPPO«^«fclT©<!:te0-C&ofc o * 

4 : MEL-BAN (SiSfgft) 1100, Matrixchem, Inc., Bo 
ndville, VT 0 

[0 04 0 ] J±*^*«Cto<t^Dtt6^Cc3Q*«5te 

: Aenoqard MPP.CYTEC Industries, 

Inc . , West Patterson , IM3 . 

[0 04 1 ] mm 6 : Albi (fifij&M) MPP . Stanch 
en, Inc., East Berlin, CT „ 

[0 04 2 ] 10 

immm) mmm l^sts* zm&mmm a-d 

tt. 2 0 ma%CO^ a » 7* h tf^XMM* (PPG Industri 
es?±Sg, Pittsburqh, PA) ?:Mltl^c 0 
[0 04 3 ] 1 ^4*J:CXJt«aailfflA*lJS:CXB 

©fflflPfttt, iSS5. lcm (2>f>f) 
A - g ste rl i ngffl htl A CC T ffi^ L . ±X (DfSL&lttm ffl 

tcr^'u;u?afi2 6 o°c (^tcd?I^) rMI5Lfc 0 ffl* 



1 1 1 - 1 5 2 4 0 2 



10 



[0044] *iiW5tt6tfCC]t«SSttWC*Jj:a t D© 
Ult&Bjtt. ~?il5lB#IiI|£S (co-rotatinq ) X 9 'J * - 
©til&SrWfS 4 0 mm©Werner <5 Pfleiderer Ktg 
^•L/fc. ^-(13 0 0 r pmrlgL, ^u;U 

Oigg7'P77^W2 6 0-C tLtc. 

3 1 2-CCDf5HiL/i:„ JilT©«fc "5 tCUTISfip 

too45] m&zntcmimiiDtt&zm 1 fc<to-2 ic 

ijrTo MPP©%*}<fctfRDP©%tt. tgj£5ft/dafi£ 

^^©mstcst-r &§£^t . ul-94 ©*§m« 5 *© 

[0 046] 

[Si ] 





A 


B 


1 


2 


3 


4 


MPP<0% 


37 


42 


40 


37 


34 


29 


RDP<0% 






2 


5 


5 


5 


2 5 0 "C 
(Pa. s) 


534 


662 


462 


402 


341 


310 


(MPa) 


76.5 


71.7 


76.5 


78.6 


86.9_. 


93.1 


<*tf (%) 


1.22 


0.94 


1.29 


1.81 


2.27 


2.67 


UL-94 
1/16 * >^ 


148. - 


10x v-0 


3. v-0 


3, v-0 


16, v-0 


170. - 


UL-94 
1/32 4 >^ 




49. v-2 


39. v-2 


15. v-0 


60. - 





[0047] 



* X [12] 





C 


5 


D 


MP P<0% 


38.0 


31.3 


28.0 


RDP<0% 




6.7 


10.0 


2 5 0t (Pa.s) 


384 


217 


161 


?135ftft (MPa) 


107 


93.1 


79.3 


#tf (%) 


1.82 


2.61 


3.05 


UL-94 1/16 -f 


15, V-0 


14. V-0 


11. v-o 


UL 94 1/32 -f >^ 


44. V-l 


24. V-0 


78. V-2 a 



[0 04 8] mtm 6 jB«fcCK7 

m&mea. RDP©tt*>*)ccBDP£fflt\ *omp 

P B D P©a*H^©J: StcLlfcfcW*. ■ 
5 tmmcL-C'iT^tc. ^I4S|gtt3 0 0*Cf*ifc. 
8«ffl«r«3tC7n-r. BDP©%(J, KifiStifcffisBB!^ 50 fiS&Jtc tt. S 6tc (ftJSBBJtga©) 0. 8fiS%©*- 



[0 04 9] J|Jt£#ij7 li. 30 mm Werner and Pfleid 
erer~l4x i> <) * -Jf tH1«£fflL> . ft»-3&|k&]X« 3 0 
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[0 0 5 0] 
[«3] 





6 


7 


MPPC0% 


33.0 


33.0 


RD?(D% 




7.0 


BDP<D% 


7.0 




ttS. 2 5 0t (Pa.s) 


259 




5I5S8HBE (MPa) 


88.2 


78.6 


#tf (%) 


i 2.5 


2.1 


UL94 1/16 >f >-7~ 


12, V-0 


2, V-0 


UL94 1/32 4 >'J- 


32. V-0 


1 5. V-0 
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